Early detection of damage following bilateral renal irradiation in the mouse.
The rate and early pattern of development of radiation-induced renal damage has been determined in the mouse by measuring reductions in both haematocrit and excretion of 51Cr-EDTA, and increases in both urination frequency and urine volume. Kidneys of CBA mice were irradiated bilaterally with 2 fractions of X-rays, one week apart. Renal function was determined immediately prior to irradiation and at 3-4 weekly intervals to 22 weeks post-irradiation. Onset of damage was detected as early as 3-6 weeks using the urination frequency assay. This was confirmed by estimating the volume of urine excreted. A significant fall in haematocrit was not detected until 6-9 weeks post-treatment and a fall in isotope clearance was not detected significantly until 12 weeks. This early detection of damage was consistent with reports using both mouse and other species. The time at which damage was detected first was independent of radiation dose for the frequency and haematocrit assays. For 51Cr-EDTA clearance, there was the suggestion of earlier functional loss for the higher doses. Following the onset of damage, a steady, dose-dependent decline in renal function was measured by all assays. The latency period is defined as the time required to reach a given level of functional damage. This time decreased with increasing radiation dose, to a minimum value set by the time of onset of damage, which varied from 3 to 12 weeks, depending on the assay used. The differences in response measured prior to 12 weeks post-irradiation represent the first occasion on which a dissociation between these 3 assays has been detected.(ABSTRACT TRUNCATED AT 250 WORDS)